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PROBLEM TO BE SOLVED: To provide a functional 
nanostructure which can show the optical characteristic 
of photoelectric conversion^ with high density, and to 
provide an optical element. 

SOLUTION: The functional nanosructure has a supporting 
body 1 having a plurality of independent pores, where 
the diameters of opening parts are 50 to 600 nm and 
depths are not less than 100 nm and semiconductor fine 
grains 3 included in the pores. 
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izx&mfeit. axifc\ix^^M^h^z^hm^.it 
xh^xhx^. tfz. m^m. miopm-^i&zm 
m-hmAi l zm-hm^.VLX'h'>xh. h^^mn 
ftizit^tmst tzteit^mh l < \mmimm^m^ 
miz£-?xm¥rzti?z-~<mm mta. ^m^>it 

im<7>£mmvj:£) imirr%mfe\tx'h->x 
h *w MiB^^m^* 4 . mmn<7)\*imzit¥ 
tm-&iz£-oxfflfe$tix^&<mm£L<. w-h. m 
MmfLnf^izm&tfzimm-mtfizitLxfczm 

&^zX-oXmfeitZtlX\^cr>j>W& U*. 

[ o o 3 6 ] t tz . mii^mL& z m<rmz.-im . m 
m^ftcm&^ftmz&^x^mimm^z-gim 
Mzitx, m§miizffim-z>ttm (&tzimm-<m 
m) tmmmz^mLfzmmt-i-^ztiz^'yxff^x 
i>*\<\ z<7)£?%>ymmzsmuzffimii. man. 
^fomz^zmrnKftrnzmALtzm. ^mw^. 
n?cr>mmmM^-&ni&izm~tz\ t ^zx^xn^ti 
ttz. ^mmm=m\t. hzmm lx — fait t 
tzffimfttLx. ep*>. §r?ife<?)¥mftttmt lt«l 
t^s^fitt ^fomttztommzmL. 

XT/zco&mmmoiimiz^xii. mmn^mm. 
mmmmxMmmcomitmm. immune 200 
1^, izmmztix^x, *muzi>mmx'%&. 
[0037] rngftmiTm*. mimnoftmzte^ 



m. ^-?>%t'izitmzti&Mmiz&<7>£mi>L<iz-& 
^tmtzn£L\>\ mmmmitixiz, y^-?7A 

-u>. t$£x/%-#>i-si-*.-7&Gmx'h&. t 
fz . mii¥mfom&?&mficr>ftmz& \, ^x mmm 

tz. mmm^ii. mfm%mm®&±. mjiztiz 
msmizmmztiMiL l^ssh^ m&Lx^&zt im 
iu\ muz, mzmjinjgMiz'mrmznmLxm 
nmtmi>>t>zc$>m$:mfeLfz&. mz^msm^z 
Mfimzm A-r & ztx\ mji^mza^x m 
mn^zmnimmizimzitz z t s . $ ^ 

[oo38] ^mwmt^zmm^M^m^h z t 
ci-^t. ^tm.^z&mmmit&zt&x'zz 
M&&mz®.m^&j>mz^ximfeZix%\^K m 
iwcii, 2n<7x?}m£m^&zttfX'Z&. io«±, 

tt>x-®%2-£&imT$>&. c\tit><7>o-hmm<7mmz 
mfr&sx'M&L\^m%<7>)jmx'hh. m^^m 
iz^xn. mmMto-mtrtjmzmmvx. 

t &m<7>mmwz. jE.mz&mLtzm»K$m 

mcommz ^mmm^ ^-r -i. muzmm-t^^k 
zm^hzttfTZz. jmftcoimizte^ mmm. 9 

;Hi-;l^5 x^y-;K t-y^y- 

u;u. rot*— mj;k 

y'^UDX^y, ^aD*yPA. ^00^' 
>m) . r;l^ ( i/acf-;Wx— t7K f h7hKo 
77>f) . ^^WX^^f^h'. r$h'?S ( N , N 
- SfX f;WAT 5 h\ N , N - V* *f-)VT*z 9 5 H 
^) . N-*^-;Utro«J h'y, 1, 
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[0039] *^0j«o«^tt^y ^fjt*^ . ttffi&H> 

iff. Buiem^inw^^-e&s^-^tt. «fli*jk 

mzx ^x^mfomm^frhKhmizm^&mm&rm 
[0040] ^mi>zmm^m^mm^tn(oitmm 

- J't 

Ry' Ry 3 

(Y-a) (Y-b) 
[0043] liuie-flbS (Y-a) 4>, Qy'liSfgS 

mj±cf>M^izX *)ffiJ$.ZtiZ(Dtfft& QyH; 

±9^j££*u>5Ha?{4. #*irv'-/uaL try-^ 

TV-ivmxhh^mi t < . **+ry->m. +t 
Y-)vm*tz\t4 ^/-)vmx-hh<r>ifix vnt l 

h ur>'Vs-cfc-&o*« l< , try s/'yarc&ao 

[ 0 0 4 4 ] Mie-JK^ (Y-b) tf. Ay»«S*JH 

[0045] boIB— JR5^ (Y-a) „ (Y-tOfcitf 
(Y-c) ^ORy^RySi^ftm^KH&lfc*: 



tf»fc LT. m^iM«m>IEfL (*-;u) fft 

[0041] mT. *^BBtcf m*im%wffimmi®o 

( 1 ) fmmXSOt 

*m*t,zmM*!ffi%mimwMmtLxiz. man. w 

095/1 84 5 6^$g. ftWPS- 2 5 9 5 4 3-f- 
<£?8, «§Vfl^, $6 5t, llf, 9231(199 

7¥) «fcBtt$*vcv^&tfy as. 4 s^yy 
^AJg. b yryy^Aig^gi^a^jg^ffii,^ 

T<4. TiEHRsC (Y-a) . ( Y- b ) & ±TS ( Y- 
c ) <r>\^tLfrlz£*)miZtlZ>i><7>tfmi?t?ti&. 
[004 2] 

[-fbi] 



Ry 5 i^y 4 
(Y-c) 

>vwm) , *v^ifBft43tJiiiaBft«ory^-;Pai (W 
*L<ti^»^^fSc2~2 4. Ii«t|,ottMt 

L , J: 0 W * t < (4^*JS^fSc 2-18 cr>T)V*ivm$. 
tzteSmWL^m. 2 ~ 1 8 COT^^r x;l^T'S> 0 . 
it<(4^Sil ; m2~607'^;^T*>-?.. t/c, 
— JKiS(Y-b) *cORy 1 ~Ry 4 c7>d^2otJLh*>'5 
v ^tcaSS LT A y i &*t£l95*8SR££!& LT i> X 
<. — «iC (Y-c) 4'<7)Ry 1 ~Ry 6 <?>d^2oiax 

[0046 ] mf!E-&5*; (Y-a) . (Y-b) HXV 
(Y-c) fp^Qyi&ZVRy^RymmMmtt 
LX^Xi>i<. ft&L^mMm<r>Mt: LTt4. t\a? 
ym.=f- (F,Cl,Br, IW) . y7/S. T)V?* 
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■theism. OW/l'tti'WS) , x;U*^;M-4f 

, #)W^j)Um (N, N-^^M^A^-f 

. T)V*>vm i*^-)vm, ^ivm. rot* 

( 7 a: b /M ) , ( e >J 

[00471 IfriEHft* (Y-a) , (Y-b)*jfc« 



(Y-c) OmZtl&fc&fate. Qy^fcttRyi 

[0048) ZtlL>cr>®mMte. *HlTttJBLTfc. 2 

ii, swyyimJ^y (ci-, Br-f) , ns 

C", BF 4 ", PF 6 \ C10 ( \ (CF 3 S0 2 ) 
2 N" % (CF 3 CF 2 S0 2 ) ,N\ CF 3 S0 3 \ C F 3 
COO", Ph,B-, (CF 3 SO z ) 3 C-f*>mLU 
WiUfff^ (CF 3 S0 2 ) 2 N-^^«iBF 4 -T 

[0049) L<fflV^^&?§l[Jg<7)ft#: 

[00 50) 
Hfc2) 



(£ 1) )02-3 5343 2 (P2002-353432A) 



(Yt) 



(Y2> 



(V3) 



(Y4) 



0«> 



N+ 
I 

CBH n7 {n) 



H3C 



N+ 

1. 

Q,H 9 <n> 



ChfeCN 
C«H„<n) 
C«H 9 <n> 



Y1-1 X=I 
Yl-2 X=BF 4 
Y1-3 X=N(S0 2 CF3)2 
Yt-4 X=PF e 

Y2-1 X=i 
Y2-2 X=BF 4 
Y2-3 X-N(S0 2 CF3) 2 
Y2 4 X=CF 3 COO 
V2-0 X=SCN 
Y2-3 X=CF 3 SO^ 

Y3-1 X=» 

Y3-2 X=BF 4 

Y3-3 X=N{S0 2 CFs)2 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X^NfSOaCF^ 



Y5-1 X=I 

Y5-2 X=BF 4 

Y5^3 X=N(S0 2 CF 3 >2 

Y6-1 X-1 

YB-2 X=BF 4 

Y6-3 X^NCSOaCFafe 

YtM X*Br 

YB-5 X=CF 3 COO 

Y&~6 X-=SCN 

YB-7 X=CF 3 S0 3 



[005 1] 
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(Y7) 



(Y3> 



(Yin 



(CHjC^O^CHaCHa 
N 



N : 
\ 

(CH^OkCHsCHa 



/ 

^ChfeOCHzCr^OChb., 



C4N 
> 
N * 



/ 
N 



YM X-l 
YA2 X=BF 4 
Y7-3 X=N(S0 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SON 

V8-1 X=l 
YB-2 X=BF 4 
YB-3 X=N{SO 2 0F 3 ) 2 
YB-4 X^PF 3 
YB-5 X=CF 3 COO 
Y&-6 X=SCN 
YB-7 X-CF3SO3 



Y9-1 X=l 
Y9-2 X«=BF 4 

X=N(3D ? CF 3 ) 2 
Y9-4 X-=CF 3 C0O 
Y3-5 X^SCN 
Y9-6 X^CrgSQa 

Yl(M X-l 

Y102 X=BF 4 

Y103 X=N(S0 3 CF3> 2 



Y11-1 X=l 

Y11-2 X=BF 4 

Y11-3 X*=N<30 2 CF 3 fc 



[0 0 52] 



Ut4] 



(&3) )02-353432 (P20 02-353432A) 



(Y12) 

X X Y1?-1 X--I 

N N* M N Y1 * 2 XhBF < 



(Y13) 
(Y14> 




a 



(Y15> 



Y13-1 X-*l 

Y1^2 X=BF 4 

Y13-3 X-N(S0 2 CF3)2 



+ Y14-1 X=l 

V N "CsH 13 (n) X- Y14-*X=BF 4 



Y14 3 X^NtSO^CFa), 



Y15-1 X=l 



(Y16) 

x x' Y16 " 1 x=l 

[00 53} 
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(Y17) 



C™) CH2CH, 

XJC-U— (CHjCHjOhCHg x - 

^ 19) (CHzCHiOhCHa 
CHs 



(Y20) 



0(21) 



(Y22) 



CKfeCHb 

Q 

H3C C 4 Ha(n) 



Q 



H3C C 4 H e {n) 



Y17-1 X=l 
Y17-2 X=BF< 
Y17-3 X^NCSOaCF^ 
Y17-4 X=PF S 

YIBm X=l 

Y13-2 X=3F 4 

Y18-3 X^NCSO^CF^ 



Y19-1 X=l 
Y19-2 X=BF 4 
Y19-3 X=N(S0 2 CF3) 2 
Y1B-4 X^CF 3 COO 
Y19-5 X^SCN 
Y19-6 X=CF a SOa 

Y20-1 X=M 

Y20-2 X=BF 4 

Y20-3 X=NCS0 2 CF3}2 



Y21 X=V 

Y21-2 X-BF 4 

Y21-3 X=M{$Q 2 Cf 3 ) 2 



Y22-1 X=t 

V22-2 X=BF 4 

Y22-3 X=N(S0 2 Cr 3 )2 



[0054] 



(tL 5) ) 02-3 5 3432 (P2002-353432A) 



C 4 HB(n> 



Y23-1 X-l 



H3C— P — C«H s (n) x - Y23-2 X=BF 4 

Y23-3 X^CSOaCr^), 



(Y24) 



C.H 0 (n) 

c: 5 



V24 1 X=4 

X=BF 4 
Y24-3 X=N{S0 2 CF 3 ) 2 



0*5) 



0 



V25-1 X=l 



I Y25-3 X=N(S0 2 CFa) 2 

(CHzC^OfeOCHzCHa 



(Y26) 



N 



X=4 



N^^N Y26-3 X=BF 4 



l I 
Me Me 



Y26-4 X=PF 6 



XX 



Y27-1 X-t 

Y27-2 X=N(S0 2 Ci r 3>2 
V27-3 X«BF 4 
Y27-4 X=CF 3 COO 
Y27-5 X-SCN 
Y27-6 X=CF 3 S0 3 



(V28> 



V28-2 X=BF 4 

CHs (Cf^CKbOhChb Y2&^3 X-N(S0 2 CF3) 2 



Y23-1 X-l 



Y2S-2 X=BF< 

CH3 (C^ChbOhCHs ^29-3 X-NfSC^CFak 

[0056] MB^MJg«jS«{c{i. »«E*flH-v3:^tf> *5IWic*i^T««^IWK:«Bii*flffl-r&«^. « 
tLh-C'*^»^*W*Lv\ t&no-h. 5 011% O^ttfcLTIiLil, Nal, KI, CsK C 

WtlJiHfc£**c** LT 0 . 1-2 0^S%-C*>-5»<^*W Si&Sri: ) . B r 2 tmim<m?*<&hit (Mitmt L 
£L<. 0. 5~5Jtft%T&&?>#J: WffiLV*. tliLiBr, NaBr, KBr. CsBr. CaBr 

[0057] (2)®B?g z&t'cr&mMlVfa. Sfciif b^^K^T^--? 



(€16) )02-353432 (P2002-353432A) 



y 3: if <o&WS * N # y gg-fb-t- r- y *f a . t/i^p-?-;* 

Dy-'yfefg, t Ko^yy-^/'y&ifSrffiuft.r 
T'#ft. ^T'tl 2 i:, Li IWJy'z>)i3- 

[0058} 1&iE*W«i*!> v-jJSlik XJlV^rMt 

i: iT'#ft. tfyv-SSJnKi D^7Mb$-£fti»£{i. 
Polymer Electrolyte Revi 
ews - l:BJclX2 ~ (J. R. MacCal lumfc 
C. A. Vincent^l, ELSEVIER 
APPLIED SCIENCE) IZsiWt^tlfcfcii'fy 

z&m-t ft -r t -g. mzx *JT7 tin— h 'J 

Chem Soc. Japan. I nd. Chem.Sec, 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Commun., 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(19%), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun., 1997, 545fCf2^£ tlX Uft 

[oo59] ( 4 ) mrnmmi 

tiim&*> ft v £ c^pfig * *B*-^*^ JtHLIteaJWR 
2r«m-fftCli:**-C#ft. 

( a ) w«BE?ij»ajtm 

N' -y'7X-;l--N. N' -b'X (4-^b^fy7x 
-;P) - ( 1 . 1 ' -t'7i^) -4,4* -^'TS 
y (J.Bagen et al. .Synthetic Metal 89(1997)215-22 
0) „ 2, 2' , 7, 7' -r-b7*X (N, N-5>- 
p-^^y7x^l/7$y) 9. 9' -Xtob'7;P 
(Nature, Vol.395, 8 Oct. 1998, p583-585t> it* 
WO97/10617) . 1, 1-t'X {4- (y-p 
-bV>UT$.S) 7xz;H ^^o^-9-y<7>3^S 
&7 5 >J-- >/ h LfcSSWSST 5 ( » 

W59-194393fM) . 4, 4, - t'X 
[ (N-l—f?^)U) -N-7x^7$7]t'7x 
-^T'ft*$itft 2flfflJLh<0 3«T 5 21IL;JUb 

^a^eaaw'SBRjit^fcriBtft Lfc5?#&7 $ y < =tt 

P¥5-2 34 6 8 l^fg) . h'j7x^Kyt> 



>- (*fflWI*Sg4, 9 2 3. 7 7 4^. tif4-3 0 
8 6 88-^fg) . N, N' -y'7l^-N % N ' - 
t'X (3-^f/l/7x-;H - (1, 1' -b'^oc^ 

-4,4' -y7$>^fSSy7Sy (*BFft 
1*314, 7 64, 6 2 5^) . a , a , a ' , a ' -f- 
h7^f^-«, «' -t'X(4-y'-p-hiJ^7$ 
7 7^-lV) (^Sf3-269084 
. P-^x-l/y^TSyf^SWk 7>^£ttfc 

T4-129271 . Kl^J^fcaSHsST 

5 y mmmmm Lwtsm < »m t 4 -17539 

5-^£*> . Xf- 3 RESIST $y.3--*yi»£ 

aasLfe5fs«i^r s > - 2 6 a 1 a 9^ 

«) . xf';;Hg^*f|,^fiy'7*y (4$0H¥4 
- 2 9 0 8 5 1 ) . <yy>7x^Ht^i (*# 

RFM - 3 6 4 1 5 3-f-^fg) . 7;Wl/yif3i7 
SVfcatSLjfcfc,*) (#^5-2 54 7 3^18) . 
h , J7$Vft^) (W5- 2 39455^fg) s 
5; t . c/ ;UT S yt'7x-;P ( #13^ 5-3206 
34#^$g) . N, N, N-MJ7x —fV-T $ y^^#: 
(W6-197 2^i), 7xy^-tfi/>^si^ 
ftSffStyTSy (W7-138562f) , 
y'7$ 7 7x-;i,7xty h y^ft (WK^7- 
2 5 2 4 7 4-f-^fg) ^C^$^lft7f#]KT5 
4 L<m^ftCh* i 7:'#ft. 

[0060} 4fc. ^F«KE?L«S««4: LTti. a -it 

fW7iy (Adv. Mater. 1997,9, N0.7,p557 ) . a. 
^ftHfy;l'f ; fyf*7xy (Angew. Chem. Int. E 
d. Engl. 1995, 34, No. 3, P303-307 ) . 2, 8-^^r 
iyjVTV^y [2, 3-b : 6, 7-b' ] i/'W7x 
y ( JACS, Vol 120. NO. 4, 1998, p664-672> m<D* V rf?- 
#7 xVft^ft, ^Utrn— ;P (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) , Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3,4 (N 
ALWASi W I LEYfctJjtfO ^m^tlX^h^T-t^y 

tsxvtowam. jku (p-7i-M ti&vzco 
%mw. #0 (p-7x-uyt'_i/y) &xvz<7>m 

tt^zftt. l < mm-f ft ^ t tfx-z ft . 

[ 0 0 6 1 } IE?L (*-/l-) ^M^t«Nature,Vol.3 
95, 8 Oct. 1998, P 583-585tie®$ixTV^ftJ:dtH- 
hu^/^aybu— )V-?htz#>\,z, M»x (4- 
7ot7x-;n 7$- <7A^=3f-ify'oc?ryf- ;: e^— 
vnxoKx^Ttyyis&vz&tthit^mzm^ 
tz*). mivmmmmnxTyisv^n i^mM 
m<onm) ztfotzMzLi l (cf 3 so 2 ) 2 n]» 



7 ) )0 2- 
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[0062] (b)imiEflWimW® 

tmmMmtttk lt«, ps&sifHb^j^fc£JB 

■y7°{4fe3R©)RSr^f>5:V^^#V^i fcj&sjff* LV\ 
piM^W^ffcTyN'V vTJl, 2 e VO±_ 

X'h&ZktffttLK. Z^Z2. SeVmLX'h&Z. 

■r>>"WK0#* L^«gHtlJt&-?T<&#, HRfc 
4. 5eVtUi5. 5 e V^TX'^Z k tfUfrt. L < , 
£t>l,z4. 7eV£lt5. 3 e VtXTT$>&Z.k&ft& 

WlHB^£*trtfc&^#*T*9. — ffiofflfc* 
tHfc-^mWkfc LT&C uKCuSCN.CuIn 
Se 2 , Cu (In, Ga) Se 2 , CuGaSe 2 , C 
u 2 0, CuS> CuGaSj, CuInS 2 , CuAl 
Se 2 %k'Wmft>tL&. CiOtpt'iCu IiiltfCu 
SCNmK, Cu I#*fc»*LV*. fflS-^tHt 
^WJWKffi^S .1 k ifiX'% h p Sisa^fe#*Sffc£: 
LTJ1, GaP, NiO, CoO, FeO, B i 2 Q 3 . 
Mo0 2l Cr ! 0 3 f^ftfSC:tmi.. 4fc, * 

£ Lv^ifc— y^KSJi 1 . OxiO-'-l. Oxi o 4 
cmVV- secti,i), $^t;|?SL<lil . Ox 
1 0- 3 ~l . 0X1 0 3 cm ! /V • s e ct'M. 

fc. *®mmffimm<m*. ^mmmt 1 . o x i 

0- 8 ~l. Ox 1 0 2 S/cmT'£>9, $^t»*L< 
111. 0X10- 6 -10S/cm?J)|-. 
[00631 **^W3t»^tt. ^fKB^HMStt-^yfll 

tv&^. ^m^m^co-mwMMk ltii, IuIbs 
ifitt-*-y«iftfci: , BuiB^y^*4><o^fws?i^ 

[00641 *¥kwco%m=F<v&£ L^mtmmk lt 
T-&&. 

[0O651 



Mlzfflm £ ft & i> wti&v -> . 

U>K5 6fC4%, ^i§i4»ft%, xfuy/i;3- 
^3 flt*%#t»«jK*JSiBtt=» 3&K9 9 . 9 9%cr>T)V 

s - 1> &<7)m±mffi. (mzo. 5mm, mMcT^s^&stB 
»2cm2) zftmm. mmmmzi<mkLxmmL. 

S^6 OTrCffflHSfcjEKfc LT 0 . 5 AOli»![^4 
[00661 'ftt>tltzmmTfr$.-VJ±mm*0. 3m 

o i /Lnm&mmizimL. 5*ct2 5v« 

3£frofc. iSUbOldtcLT, r;P5^^AS«<0^ 
B3^»$^7 3 0 nm<^)^r^$^^A<7)^Sr^ 
Lfc. ( SEM) fcl D&HSlMSrfl 

IK tst k Z h . AUS^iS til, W0>P@# 1 2 0 n m 
OR^OIB ngK>*, 4"t«B0||2 0 0 nmO^raPBT'ffl 

zzkimux'^tz. c\cr>mmizi5tt&<mumi3.3% 
x-h^tz. ±fz. mmmmmeymizMLxmw&mi 

a, %t>vizf%wmitme>%i»>mzizzE. yj-yrm 
m ( nmcoiickmm) izx->x. muco^o^s o 

n m~ 6 5 0 n mOy^MX'm^h TlV 5 —*? J^mMZft 
m L/C. 6 0 0 n m * T'{lJt^WPg<7)^^WL<7)iH 
60 0nm£jB;L!>«LO@T{l, $B 

[006 71 2. mo^$«OPSi:««S^co^ 

2*mLkttmcr>m.mmm k $■ , 1 «*%<?>k auci, 

?§?Stai«L, BulBT;U5^^A*K&KffifcLT, ffi 
JK 5 0 -CT'*>7 1 m A/c m 2 O— ffiHSK««"C«B SrW 

v\ fflft^comz&vmfattmitiZitZimft&fr-i 
tz. Wffimt&x.&ZbK.J:') * A<0»rffiJI*«WL 

*L, iHB?L<0«»««rai!$ll5 0 0nmfc*ofc. 13 
LT, tttttt04HX&?Jf*sfitt2: LT^E*$n^r^ 
^^hib*^4. 2<7)»L^PJl6%rie?'J*^ : Sr-l»^ 

Jot>L<(4^$-»i:l»«lttJ;'>. HfL^JSOn 
m~7 0 0 nm«m:tIfiJf^L^. WL^ 
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[0068}<J:t, Lagmuir-Blodgett 

•j ymcomi^mtfA-itzTkmizm^T . 1 

OJK(E?&'WW-6ifcfcJ: l >#±tfe. — SiftlO 
ohm/cm»<OBMkxXiiH^WM (J5£ 1 um) X' 
frt>%&W&l 0um<7)^WM (f^-fe/P) # s 1 00 
it/ m^^SBB-CZasfflERI LT»lK$it & e^-feyUSM 

(iE2r#. 1 x i cm) £JBSLfc. £ 

«wc*-y«ilijJifc:, *ia±^?Ltt7*^$-f-»JR 

m^JFT'6 0 0' , C. 3 0 # Jnf^JI L 
ft. Z 5 LT„ £*3^Ufc£?Ltt7^$^WR#^* 

[0 069] 3. Jm+^^Sflflffit^Sfe* 

fcf7D^- if— ( 0. 3 mm) £i£X/t-*fft£ 
-ti\ ZVfflnOmtz. ±fB<0TiOi»IMK2:»tLfe 

5 Vt7)«JESr 3#f§Jttt&n L . Iftt&lbfc: i 

tt i o 2 af sr/i'S tawwcwiLfc. s^sm 
: ?h«« ( sem ) t i o t iettm< 

[0070] 4. iiiSfe^(7)PR# 

fgftfes (€l^r-i ) saaujtr-kh-hy^: 

t-X^y-;P : (2:1:1) 
fciUS3xi 0-"mo l/LCMLt. 
IzmmMtLX^ p-C 3 H 19 -C 6 H 4 -o- (CH 2 C 
H 2 -0) 3 - (CH 2 ) 4 -SO 3 Natf9ffiSi<0^r^?JP 
*>KI^##:5-0. 0 2 5mo l/Lc7)iSSt^r^J:o 

SSILftT i 0 2 ^f«K^$-3EJ«t^^fLttmfiiS«R 

Sr. ±Mc7)mmm^Mmmzimvx . jw#t4o-ct- 



m\,zi>^m%mmwmmwfotf%hixfz . 

[007 1] 
Hfc8] 

a*R -1 




y^rf [ ncs 



COOH 

[0072] 5. 3te*£S4STW-fe>~»f*- 

Ocm^) izMLX. Mmc?>&-gmX*}?Z.m®.$: . gft 
'J Jif-P y7 -f /l^ASi?)7 1/— Alx^- D- 

»»Sr 1 2 0*CfciuafcLlM[*£»Lfc. $^>t=-b^ 

TlSrilLT. tttftifc UY7-2/Y8-l/3«)f 
= 15:35:1 (SMJt) <3titi^j£&g2B&llfcg 

W~»C7cK?"JiOWL5r t-?«itt07^ 5 -fig. 2ii.m 
[0074J6. -f^-i/-fe y-9--<7)^«5iiaj730-®|^ 

&mmm^*$fo; * ? - ymmmm. iz^e>titz \z? ^>vm 

«SS;®JKi: LT*<;1 OWcmM . *H^T'«. 

s> ^ tetettmco^mffi^ztm l >t „ 3eaitc 1 5 ow^ 

LTASt^^S 0 mW/c m2<7>e^$:BStf 
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LXytntft^f h^£805£L*:. H!<7>t?-fe/U (ffi 
St#l OO^m!) (d$ffl?L (P^'l 2 0nm) Oifci: 
LT#3 0 0 0fl§C«!!SU ftot*t^-k/Pt«4t 

h ffl»*a8Ett .3000 fl^NRL^vaucs^ ^tt 

fcL JUffLPS**! 20nm^li3x 1 0 9 {l/cm2 



[0075] ffifoVUWfim*J:&&fl®.T>V$.~)-WsLZ 
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Ti0 2 
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Ti0 2 
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500 


0. 6 


510 
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TiD 2 






550 


500 


0. 4 


510 
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Ti0 2 
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50O 


O. 3 


510 




10 


Ti0 2 
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120 


80 


O. 2 


510 
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TiO a 
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120 


150 


O. 3 


510 




12 


Ti0 2 
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120 


250 


0. 4 


510 





[0077] b'?^*^<^«^^U^vfftk¥# 

rnmmmt lthwvsvvf, earnsT i o 2 

<?>»TJ4«SKafK tUmA/cm! <?>^-^-T'S> 

[0078) *HM^JT'(ST i O t tf?(C?lrVCJtt8% 
*»*>ft»DW£iSLJfc3& 1 . (ZnO, Sn 

^Sii4 0 0 n m-8 0 0 nm(:*>lttl : 5:5#<^ 

s^^fem. «feiS3es«, 



[0 07 9] 

& i: 1 t . yemmmmz i>-y&rnmm*mik*mm 
[hd *^^«i63rF*3K«a3jeaiewK>f^-^ 

2 

4 

5 mmtm 
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BA05 GA03 GA20 
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HO 1M 14/00 
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(74)ftSA 
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(54) «ltife^/«7g#*«J;^i:n4«U&3t?g : ? 
(57) [S#>} <«QE*T) 

[f§¥&¥g} RDffADa^S 0~6 0 OnmtlO 
1 0 0 n mJ2LL"C*£5V*te*ll£ LtiWk^mH 
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[fft&RU MOTg#50-600nmtlO 
1 0 0 n m£XtX'fc&K^Z%&Ltzmk<7>MJL 

h^t ^mt-tmum 1 tciaa^t&agtt^ytgjt 

[iff *JM 3 ] luIB^*cofflBiWLP ! 5gBc7)^ < k t> 

t zmsib-t&n-&m 1 ~3 <n\*iitt&sm>mm. 

-I k 1 ~40V>m3WcSE»fMilg 

i k fc -rs if*3S i ~ 5(ov ^TtitHzimemm 

£K»flffe**5 i 1/7 ? o s^r- 4>a«f ns 

^< k 1 1 8<7)fe«(cJ; 9fc3RittS$;h.T^£ ik£ 

w&t -r&mem 6 t=sstt^«igtt^y nam. 
i tmm 8 ] m&m<vMK<v o <ti2^ 

x^&zk&mt -t&mmm 6ttzU7 ^mcomm 

m&m i o i mm&izmzm&fcwm.? k t i> 
iz. mwa^mafipi&^tvz^t^tiw&t-t&m^ 

I if i i ] fi^ii i - i o v^fufrfcSBttexs 

[ft 1 2 ] if 1 - 1 0 V vfifca»CiBtttf)«f& 
* ? h xm=f- X'h h Z\ k 

Wiki-&imm 1 1 izimnxm 1 ?: 
$Lfrb*hzt*w&Lb-*hm&i 2 izim^m 
im&m 1 4 ] man i - 1 o vf *ia»fcffitto» 

Hr fcttliflH: y ^V^FT'S) 5 i k £ #Sk 



[000 1] 

Tcia^'j § 6 i k fc «t t»js$ *i^»«gtt^ y «jg» 
mtzmtz ixcox'$> n „ aaetsES- *>o-?-y2fg#>'«gijw 

[0002] 

KfflMMxitffiiziiz. t>tixmnizm&Lx # fc . 

*iffl5m4^*DRAM (Dynamic Ra 
ndom Access Memory) <7)j8t$B JnX 
A-ri"]^ta!V^3%ratCt5ck-e4^^-X-r's* 

awB«owaKif (mi oonm) o^s. cioiig 
ftzmttzyj x<mimm*=vttimte?iiEtt)k 
-r s ««ww tt^ k <ottig^««*t®t k =&• & mm* 
k\ zb*&mmmmzmim&m?&frizmf-t&i> 
mizimffiwi$t<r>mmm#>x*^ k &mmx$> 
mnxco^mm^mttzmm^i-y^mizmm 

k^tt>ti&. u^x. fiTXtmsv^aiw^i 
m*'i»zzrf'Ssg&i:SMiLt Lx^tn-rmmzn^x 

*zigiizmt&ifi>&<xmtf£.t&. zcoxoiz^-zzkiz 
[0003] kc\?>x\ wmtm<7>%mxx±. n^com 

mZ1~S*-h>UW( XoMFt (iCnm~5 0nm) 
(cmta^>S#gk LT. Mi-li. A.T. Wolde H.Nano 
technology, STT Netherlands Study Centre for Techn 
ology Trends, ppl46-214, 1998 T. 0. KimA>, Aerosol 
Sci. Techn., 29, pp111-125 (1998)^rk'^!e®$ilT 

tumm^n^mm^k'Timt&m^jmhtix^ 
±tzmmizimx'\i&< . 4fcM«^^*os^*^ 

[0004] m&foCOMW&^i. Si, G e^rk^m 

h t o . zixbnmmkttw&mzft&Lxmmtm 
x'WskLtzi><on. mm&m^ms>?>^mmmm 
s&coim<7>*zMzfc<mmztix\^. —?5X\ 
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tmS.Mi.ll Nature, 353, 73 
7 (19 91) J; V**ffl^ft4 9 2 7 7 2 1 #BJ?*S 

mitfrn^ztir^z. zzx-iii-sft^wmmzmm 
t Lxmrnzmnttzik. mutmizz ixm.^zmm 
Lx&KMvi-sm^mMftt u zwmmiz&mz®. 
mm&Ltmm*ftmmffim.mzm^x^&. ztih 
(4. temrntmrntecrmmzmt. ztizwm-izfcm 

ttz. mcomkn&WitLxii. mtimmu. 
mmmm. 64. 695(1995) iznmm&ffi* 

ttm-mm^v^s^xTMzx&xm^mmim 
mtf^ziix^z,. t#>u ztih<7>mfccr>imx'te. 

ffiu£>*i&i>wx mm&mt Lxmz^ jm&wtf- 
<X7c. E&7tmzmm Lxfctf-? tz v ? o^ig^ 1 

«u >w -y vi-smkfa(vi-ymmfrt><7mw.im\ 
& l * t -t h ftmi-imm^ kx\^\ wtfmmx* 
ttz. %<r>m«<?)m®.*-&jt. =?K7mbzmk 
m\\ $ ^ & mjimmx-z x\>^\ 

[0005] 

izm^ztitzix^Th-yx . STttt^w-r-s^fra 
m-im'b^; ■gmzmmum* i> ~> xtmit-t&tz 
^tm^mm^mmt-thij^x^ . .ro&w^ffl 

fgt LxAftftnmzwtffc&i-sffimik&xvztizm 

it. %wmmcD?mft£mmmzmttm%m&&+ 

^mfczmm&mzm^&ztx'ccDizKh&nmm 

[0006} 

Ztitz. 

( 1 ) gi§Pg&OPf£#5 0 — 6 0 0 n mX'R^MZtf 
10 0 nmJ.XhT"&SSV^C^L^^WL^^-r 



( 3 ) ituie^ifc^TLOPgA* 1 0 0~ 5 0 0 n mT' 

s>scih^#©t-r-g> ( 1 ) ttzte (2) iztmcomm 

( 4 ) mm®.0>mii<7>n $ a* 2 0 0 n m m±x'* s 
■r t zsmt-rz, ( 1 ) - < 3 ) ^vrna^iBisoa 

( 5 ) fulE»?>^?L08!;* ;ff>'400n m£LkX'$> h 
c\ t ZmWtt-th ( 1 ) ~ ( 3 ) Wvm^C!Bitfttf)$l 

mm. lx ^&ttm&m.mmtm?$>& z t zftrnt^z 
( 1 ) - ( 5 ) ^-ttifrizimcrmim^ smmft. 
[0007] (7) ms^m^mmiim^^y^j: 
< t i>-m&ffij&Lx ^hmitf-kwmmx'h&z t 
zmmtTz ( 1 ) — ( 6 ) <7)\,^^mt>Hz%m<?>mm& 

(8) m&&ifctf#-7XT>U$1-X'$>Z>Zb$:%f 

®Lt-?2> ( 1 > ~ ( 7 ) w^^x^iBte^tg'tt^y 

( 9 ) mii^mimMT-^mm^miX'h h^t^ 
®Lt^% ( 1 ) - ( 8 ) cr,^^?tifrizim<7ymmii+y 

do) miie#»#cmi^'K'fb^^>'. ^bsisfc 

z t zmmt ~tz ( 1 ) - ( 8 ) <7xv?tiMztm<7ym 

(id me^fom&Ttmitmz&&%^b&m 
*mwx°$>%z\t zmmt-tz ( 1 ) - ( s ) 
mzt mcomm^t-r s ami*. 
(12) mm¥mfamk z FtiK f} f 5 •> a , ^? u ^ 

mwik-th ( 1 ) - ( s ) ^v^-rn^tiBm^^tt-T- 

[0008] (13) mU^Wffi$tf-i>K M-m& S 

m^%htmfox°h&c\k*mwLt-tz> ( 1 ) — 
( 8 ) co^-mMzMmnmmm-ym^. 

(14) Buie^*^a^feSiiJS$nr c h 

^mk-r^> ( 1 ) — ( 1 3 ) OVv*^tcKtt*)«!B 

(15) «HE*®fe*#jKy x 

Sfc it/7 ^oyr^yiiW^Iias iam±o 

fe«-c*&ifc*«r«k-r* (14) izmt<mm&i- 

(16) B?f B«mc7)m^ 3 *>i^^r < 1 1, 2 -lorn 0 

(^5t®jg) fir§.wzm%&&miz£*)&mmm2tix 

vv& (14) (15) (cIBKct) 
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(17) mm&e>fflfur. «fejgee««. m&m 
-rz> ( 1 4 ) ~ ( i 6 > w^-m^KiBtgtfoiitge-^y 

(18) fulB3£J###>\ ¥«tfc£W-r-!. Cl k £«r« 
fcf 4 ( 1 ) ~ ( 1 7 ) WvffcjfrfciBtfeafcffitt^y 

[ooo9] (i9) iuie^^?i^ k^< k i> 
mt&mw&omtt-t&ztztmt-tz, ( i > ~ 

(is) ^v^^^ciem^^iitt^y^ii*. 

(20) «nE*»**f . mw.it<vm&mL<7>mmmcr> 
-^zmtiLL-c^zztzftrnt-tz ( i >~ < 1 9) 

(2D msmL^mM'^^mmm^t. t i> izm 

(22) i«iB#«tt«^^ , &m§mLT x-h hzt* 
w&t-tz (2D ^mcvmrnm-smmtb. 

(23) MIB*»«tt*m# . i£S*m-C;5-i> ztzw 

mt-tz (22) t=fBao»«ge^y«3t». 

(24) mimmmw*-#>~fJi-3--y-x'foh 
z t trnkt-rs (23) izimcmm&i-smmfo. 

[ooio] (25) BfrfE^fMwa^H^wttts^ 
t x o tm^wtc^ l^jbjbs- k o . is o-s- a wito 

i>®ttmz*&tsZ k **H8fc-*4 ( 1 > ~ ( 2 4 x 

(26) (i)-(25) fciea<?5ffii«ge^y<ijt«c 

(27) < i > - ( 2 5 > teKtt^ffitt^yttJt* 

(28) ( i > ~ ( 2 5 > tzsse^tmi-sm&to 

(29) 1iflB«^»®*M *>g8M3MJ*K#»&:8: 

4 i k fc^fftk -T h (28) fcfBBtftfemSEB&F?-* fc 

(30) MIM * »MMST* « CI 

k zftrnt-tz (29) fciEttt^fi^aaH'ajfciift 

(31) ( 1 ) - ( 2 5 ) fcffia*>«ffit3tfV»iitt 
[00 11] 

wmmtza^x r ~j itzeymmzmmz 
tL&fkmzzitztiM'm&zxsmjzmk vx^tsmm 

5 0—6 0 0 nm "CROSS # 1 0 0 n mJjLhTft&S 



[ooi2] *m&mt&&i-sffimi*<7)3mft 

Lxx'^tzi-sffimfoX'h*). mmmzi&y-mvioi-s 

%b'^-nxx'i>£<. BmzmtxmM3mt&zti> { 

iz^ EAm&*vtt&) x-foz>. msm.\t. ^<m. 
%-HH^^ziotz^xvmifim u^#k mmmzm 
-?z,i>(7)x*h&^L. mztti>izmm&tf.*?mMmrf 

mmrf&ABx\ m&cmwtfwmxh&miitcii&m 

[0013] mflcvn&kit. *8fLc7)^0^<7)-X-y 

m^trM^-t^ . BUlB»L^P@« 5 D~6 0 0 n mt 
foh . D@*>' 5 0 n m irFT'£).g> k , »Lrt^*«^ 
t»B : ?^¥Ak^R* t att=*4. ng^'6 0 0 
n mliLtT'J>^ i: , mzm^&MTWfc<^tzib<7)&c!M. 

mu%.mizte^x . mn^B^^. mmm^m^ 
^^k^i.^k'WL^^-tt^'iA-r^-n^ 

(Ci3V%T. Pf2»4 10 0— 500 nmX'$>h<7>t>m& L 
^. *3t, ffiB«l<^ai§(i. 1 OOnmJlhT'liS. 
^'10 0n mi^TT'fc-i. k . 
^t^c^^T^-^r < * h fztbiz . *f|BjO g mX'fo h 

mmzcnftwmmz%;&. z.cr>*x\ nt u>»$«> 

■oTMSA 5 . ilSii. 200-2OOOnm*>'ML 
<. 4O0-2000nm^i)»iU\ 

[ooi4] HuiawLopfi ( r ) izm-zmz ( L ) 

o»t (L/R) SrTX^hJtk^a-r^k. h^BWL 
<D$F£ U^TX^? hit(42 — 2 OOf^O. i 
LV^TX^^ hJt{42~8 0T'J).|.. i^. f^^-Sid 
fc. ffiflftlz-tttt® ZmVrZrX'ftm Ltz& . mflBWL 

*tfeaow?Loa5Sij itxr^^ bit**. MiBi?* 
[0015] me^Ktf&-r&im.<7)ffliite. si^ 

J&ftLTU^. BP*> % 2l3Lh^*ffl?Lt=ilt^»aJSS§^W 
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x'-dsc? hv?x &mLxmn lx ^&*m. t tz 
a. mmmn& l < tiJBP&^fca^-iKTc^mJL 

fc-seoffiHiJWEHS: titM LTV * &WB&*m- 

tf . mn&wiEE.nm<rm&&&tt>hJ: oizmimzm 

o izmmmtmsmzmmz tvtzwm. mnm^-* 
Aimzmf&thXo izmsmzmmznizmmzt'tf 

mmmmmizx ~> xvmth «i t tfx-z h . 
[0016} fiis^TLtt^H^fcit-s. s mrnvma^ 

siomu^. m&ftVL<m<o£«imm (*i 

*U*BBP¥tt3 0%£LtX'$>*) . ±Oi?*L<6 0% 
[0017] B?ia^7L1±Offitci5(t-S»Siil^) J Fffi^Jg 

(mfiiBafc^o-^wi^) mm. 4xi 08-5 

X 1 O^H/cm^T'^O. *F£L<t22xl 0»-10 

V>t I 7flil00-800nmt$)'), cfcWSLV^tT 
•y 3 0~ 1 0 0 n mT'£> & . 
[0018} mWZtStvC . Me^tt^-f&ife 1 

o~~iu oo^y^-hyi-9--fXco»L^is?ij(s. 
l&l. Jt\mmiz]btz~>xmfi 

t? >y Ltcifi t>1$ns$h zt\i. z\tie>cr&mz 
X-?Xi> Wmx-h %MSS\jrMffl& . -f fc^s: 

5ffl«'fkRiB*«i«rt4 <r k x-im-?2> £ t s . 

jtf*:SrliS-r-S.^"ai: LT. H. Masuda^ Sc 
ience, 268, 1466 (1995) tfBS^ix 

& t/p $ +&m<vmmwMMit&f>mti^mx'$> o . * 

^IBJfc^ift LOMTCS*. ttz. H. Masuda 
f), Advanced Materials, 12,4 
4 4 (20 00) IZtmZtl&yj Tty^Mft/ 

•5. 

[0019] fyUlf . #^6 - 3267 S-f^SfciB 



)v?)ve&s% t'izx ^xim&%mttm<7>m£mj&i*-£ 

ffiV*££fcj&*TS&. Hi¥6-200378 
<7)$rJl&ffimi¥. *SHFF8 - 1 8 6 2 4 5-^4«8(C*S 

[0020] S^^O^Sfti: tTT^S^&ffikORftli 

WZfttz&1l&T)\s$~i~&nt>ti.&<DXltf£L^. m 

mz-tz c\ti/zx ^xmmm.<7>Mfitefmiz i>ma® 
[ o o 2 1 } *mix'm^&miwffiiiM&te&^>3m 

7ny (SHiS^) %b' ; ^KWMcl6»tt<?>*«tm*i 
^'Jxxfil', *fl)^— 

^-h^rif ; *mi*z&tt&jg,mifflmmt lx. t 

iOj, SrTi0 3 , ZnO, Sn0 2 . InSnO,. 
Nb 2 0 3> W0 3 , CuO, CoO z , Mn0 2x V 2 0 5 

TtMM^t^k LX. CdS. CdS, ZnS, Ga 
P. Ga A s , InP. FeS 2 , PbS. Culn 
S 2> Cu I nSe 2 ^:i:tC^$^^^S-f[:-^5^ 

[0022] *«WtCfflV^*l*l3KS»*tt, 

tix\^xi>£\,\ mssmtimtonffiifrbm&zti 
®t^oXo iz, mmfcco&wzx^xmi£3zz-fzffi 
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v v\vm ) *«4 1 < „ Mmms&x. o» * l < , 

14. ^?Ltt«i:*^?Le«^)*mkttS*oTV^TfcJ: 
v\ ##?LWD*m*:LTt4. itttw«WiL 
< . «ffc#* U\#msrett<z>&ll«> L < 

[0023) msammi. ^mt<mvti^Lx^h 

L<(41 O0nm~2mm-C^0. 4 4 L< 14 5 0 
Onm-lmm-C$)0. $ t < Ji 1 ~5 0 Ou 

mX'h*). Sk*f£L<!41 0~~1 OO^mT'fcS. M 
IB«L{4JS^tBBPg|5^*t-|>KiK r L-efeoT^, & 

mam ttmmmnxh ^xhxw mmfi&nmn 
mmm mnmnmrn^ts) a. MKiiimm^ 

~1 00cm»T*9. iOMKmmm^-lOc 
m2JirFT£>&. 

[ o o 2 4 j mz. xftrnzm^kntzmmmtt 

{4. &m*mfox'i>x^i,mwm$fax'i>i:\,\ 
&&&cDmmx' h 4 ^ l . #t£ftK<?> sjpj-c 4 u . m 

SUS^ttfcrfcWCte. «^s^tt^toi>c7)T't>4v> 

^LpSJ-C*>4^„ «mfE#ttti3^T04tV^c7> 
14. t|f^tt^iOna^«cf2!.S. <I<04d3r 

(sg^tt, *^e*tt. iE?LfE#tt. Mimm:t' ) , 

ftUfftS^ftt 3fc«fir4ML ft 

sEH&M. Photovoltaic Sr^tt&i:) . m 
^L^W4^l43tm^^W=5r^ti^nRj£tt*^(f^> 

[0025] ^m^mwt lt«4. 09xtf, mmfE^tt 

£^-r*mtLT. TCNQ (ff7y7^/^^ 
y) „ TTF (f h7f77;WN'I/y) . TTN (^h 
5*Ti-y9±> ) SrEVa^rWfti ; ftfE*M±£*cf*a 



#\ tt&mt. No35, PP95-103 

( 1 9 9 8 ) t Z<r&ttmz=mZKhi\Li$mt£}£tf 

[ 0 0 2 6 ] iS}Miftfc LTt4. i^yrjy, ^7Pv^ 
•7A04d^m^^; I I I -vaMfc^B^N** ; 

# u > ; mzmm-tz z t wx-z s . ±m*>vzi 
?i--t v<r>tpx~i>i&mMitmm$.L<. mtmiz^ 

[00271 A*(BHfc1!jfeWfc:«F* U^mttfcfc LT. 

^K5»7A. SIS. 4S. Tmvitlih'X77 
<7>«M ; AHS ^!4$StO-tr ; * K 5 »7 

tm&tziiffi-J yyW<%i/yfti ; ira--f 

»7A. #U»7A % -fyv^A. IB. ^^^7. E**34lX 

#*U^. ^J«3fe^^4<igJR-r^^fciJV^ 
CdS, InP, CdSe, CuInSj, Cul 

(4. H-T$^nSJ>^V>l4pSO*S B B H ttS i , ^jg 

[0028] mti^mmm^imm t lxiz. mz 
m*(D *V)v-?t\>m<m3&i rr^mmtk ( 1 9 98 
^) . 8ffiffimu<k<v rv>v-y)vmz&&nm^-T 
jyym&i ( 1 995^) m^ztm^/iv-ytvm. 

*%i-&miy}v-vivmiz£ ^m-^ws.^ 
^t^xfmums . ^-co^, ^3 5t, ^9 

1 0 1 2-1 0 1 81 ( 1 9 9 630 ClfitK^^ 
-WUfcWMS LV\ D e g u s s att^'^L 

[0029] BulB^^fe^B!^^-^y W^-. bu 
<7)a&!iD7k^te4^-rtti>»4Lv^\ §^t?f^ 

omit^fy m&tmmmftu tmmtam. ( 1 99 

■ itf- 0$y ■ -fe7S^ • yfxf^-, ^8 
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0^, 3157-31711(1997*) 

•7f'JT;K ^10f, 359-^, 24 19 — 2 4 2 
5Hfc:iE»<o;frffit>i8r*U*. ttz. A. T. Wo 1 
d e M, N a n o t e c h n o 1 o g y , STT 
Netherlands Study Centre 
forTechnology Trends, ppl 
46-214, 1998. T. O. Kimt, 
Aerosol Sci. Techn. , 29, p 
plll-125 (1998) lZlimm¥3£fo£& 

[0030] *&WT^z>^ftffi.m?immx*m& 

mmmw±mmm<vmztmmi mrmwrn. (200 
1*) tzmmtix^x. *^(ct3Sffl-e#i>. #n 

yfe*«. mnmm^- 1 1 - 3 5 8 3 6#. 1 

1-1 58 3 9 5-5§\ m&Pl 1-163378^, ft 
RJTl 1-214730^. WIRTl 1-214731 
*J«fctfRWBKF8924 1 [1]9 1 1 

8 4 1 -^0#HJHBg^igf5<7>f6^^{f & tii, . i tL t> 
<7>fe*<7)^-^t;o^T(i, X7 • XA • y\— v— (F. 
M.Hamer) * r/vrOlM 7 ■ ay^yX-i^ 

(Heterocyclic Compounds-Cyanine Dyes and Related 
Compounds) j „ i/a y ■ 4 \) — TVY ■ +fyX (J 
ohn Wiley & Sons) jl — 3 — pyh'y, 1 9 

64 ^ T lj . . XA . x^— V— (D.M.Sturmer) ^ 

Kfnit-f ? >J -y ? ■ ayy\^yX-x^y-v;i/ • 

(Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j „ 3fll8*. gll 4gp\ H4 8 2 

— 5 1 5K. ^'3 y • »7-f 'J — ■ TVK ■ t^X (John 
Wiley & Sons) ft-—*.— 3— ? % uyK>\ 197 
7*fiJ ; r n >yX- ^r$XhiJ-- *7 ■ jj-#y ■ =2 
Wf^yX (Rodd's Chemistry of Carbon Compound 
s) j 2nd. Ed. vol. IV, part B, 1 

9 7 7f|, 115$, ^3 6 9-4 2 21, x;Hrt'T 

- t^fxyx • • #>vn"- — • 4y? (Else 
vier Science Publishing Company Inc. ) ttfk — * 
-3-7 ; glPtf ftlg 1 . 0 7 7, 61 1 -5f : uk 
rainskii Khimicheskii Zhurnal. 114 0^ l53-5f\ 



2 5 3— 2 5 8H; Dyes andPigments. g?2 1^. 2 2 
7-2 341; &XVZtlb<VXMtt\miitv&CHLtz 

[0031] ffimmm&m<7»PX'i> . %m%&tzmi& 

&X\ MflE6S£%& U>. 4>T'i>. ;kf-'7A«gfl3fc 

*ll#l i F4 9 2 7 7 2 1 |h)4 6 8 4 5 3 7-§\ R5 
084365^, |5l5 3 5.0 6 4 4-f, [§1546305 
7-f\ ISJ552544 0^O#HBiffl«. #^7 - 2 4 
9790f, ^¥1 0-504 51 2#. 1S^lt9 
8/5 0 3 9 3^<0#&«fc:fBttS*l.ft«S«cfe*&«SS 

[0032] £3£»£1H6 (#3fcJ»K) *«I^fc»St4 

3-S¥2rM!"J WfcSHW hZLblzS. 9. 3 Hfe03t Sr ^ 5 
[0033] *5%BJJ-m. iM®fe«t k fct. iM^OS!) 

hz-tttx^h* zti^cDit-^mtLxii. man. wt 
sytmw. i-7h*symm#. ttu-yygmft. 

7 iDtyUft, ^SEDTAjgf*. 75-uyf^ 
TCNE. TCNQ, y)Vi^Tyf)V— ftt'OyT 

-ktT. d?U-f$K. *r'Jfo-;K <-KU (acf-l^y 
^i^^^i/-h) . ^'jx;i/*y, tFU^-tVK ^'J 

y) . ^'JT-'jy. --KDr-fe^-py. dfjwiy 
df'J ( p-7x-i/yt'-i/y) !^##. 

bwl tn:*. dna, rna. h?k. %mm. mmsn 

^rf-y. t'>j-?->\ 7t'i/'y, M4£HUa 

[0034] *micom&&i-sffimmzt$^x, ma 
m^zt&iLLfz$t.i oi-s^i o o~)-s#-y- 
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izmxth-mt urn. mn^mwm&.^ft^.miz 
i«iE£»ft£«« l . wmzmm Lxfrnvrnzmxi- 
hzttfx'i*&* mm. mm&T>v*+&m<rMwm. 

it. t-r. TJisz-v^mm^mmmzx*) . 

fflfow^Lfcmzmi&x'&m-t&jjm. $>h\>Mtm 
tl* iz m z^fomttco^fmnx-h s &m,T>v a * 
isi\L-&m$<7>mm*m i t#a Ltzmzmn 

[0035] fflfiizft&ztitzimfaffi.®.^- &*zii-&m 

v^«-&«^^-^tftofc-r^) imiicoftmzmfe 
itztix^$>coi)W&L^\ m^mt. fc¥t&i>L<iz 
^aw"8«tc x h mmtx'h -?xi>. 

lz£&m&t. &J:X/Ztit>(Dmx.i!ri>ltlz£&fflfelt 

x'$>-?xh^\ ttz. m&m. fflfi^ftm^mzm 
m-z>wmzm-&m%.itxhixi>. $>^^mn 
Mzit^ft&st tzwt^m i>t< immwi&mmzLit 
miz£-?ximztLfz-<mm (mm. ^m^^it 

ft?. &m<D&mmmzct') tfWft^-hWzHtx'foix 

mm&lz£~?xmfeZtlX^&cr>tffttL<. Wh. m 

lem^^^its* tzima-amm lt-h^w 

&'&l l z£~?xmfeikZtlX^&(7)tf1fr£ U*. 

[ o o 3 6 1 mm^mm=m<7)ffifemi. m 
t&mfocomfLcvftmz^ ^xmgmkft=mz--?im 
mmtx. m§mji£ffifS,-t&mm (ttzitmi-mt 
m) tmwmizmwiLtzffimft&z\tiz£'?x'fT->x 
t>zw z\<D£dmm.mzmMLtiffimit. muz, 
^imm^ziimmLftmzmALtim. 
m?comwfimM^-z>-m&izm^-z\ t iz^^xn^ti 

tzmmtbttx. ip*>. %ji&<7)?mftmit lt*l 
izft&ztixi>£\,\ ^fcmm?iztofmmzmL. 

xv^cD&mmmoiTi&z^xit. mmn^m. a 
mmmm^mmm^m^tmm. mm^SM. 200 
1^. izmmztix^x. *miizi>mmx'Zh. 
[0037] *m#ms&*$K* mmncvftmz&^ 
x'j?*< t h-&t>mmmtmtmLx^&<DWi&£ l 



*\ mmmmtmt lxiz. mm&^^&m&fAt 
tz&mmm-wn$.L\,\ mi&m®mt lxu. tm 

m. 1-f>Ki:k'<,zitmZtihWffi&iicD-&mi>l<lZ'& 

mmizft£L\,\ mMi&tmtfmtLxiz. ?'?7tj 

K T^Uyy^y^Kct'^-^yy-y-y^. 77 

-v-y. a&ifii-x>i-;i-x.-7i)^mx'foz>. £ 
tz . m i^mfomtt #*b?u>i*i mz& v mm mz& 
m-zmmmtma. mm^m^^mm^mAcr>-^ 

tttt^tLXftmLX^&ZttiWtL^* £ 

tz. mmm&Tn. mn&)%mm®3&±. Mfiztiz 
m%mzmm^tiMiLLtzmT-^m^Lx^^z\t^m 
mm. mmffl&crijmiznffi^zmmLxm 
mmtmfrt>%z>m*Bi£Ltzm, miz^mm^z 

mii L zmm<&tt®izmmit2>zttfx~%z>. 

iz. MJLftnmttzmmmfixffif&t&ztx'. «l 

r t izm%mz$mztiMiL tfzi%?zffii$&m%mHz 

[0038] ^tmnTizmm&mzmmzit h z t 

m®&m & h -Hmz^ \ ^x tm%. § ti% v m 

fct>frt#>ffinco*?\-MX"&m$:wm. mftztt^mtk 
mttZffliifHizjm-t&xm. uncoil. ht>&t 
frmimzjmLtz¥mtm.m?izttLx . &m*mm. 
*x®.mz*th-bmxfoh. zix^o-hmmcowk 
m^Axn£L^<n\m^co^mxhh . m^co^m 
iz^xa. m.*ftft<D~mmim*mmLx. *mft 

*mmm.=FzmAZittz®:. mm&mzmm-tttm 
bvxa. &mcomm*tz. ftmz&mLtz^mm 
^n^-h^iu^mw^mm-th^m. £tz\i. -a 

zm^hzttfxzz. i&iftwmmiziz. mm&. x 

tfzmiL^co&mmmcvmnijmbLxte. jv? 

m.^'KVMm&mcommmzm^ e>tiz>&mwm<?>mm 
a. eLm<r>mMmzmtxmMmiRxzh. mm. r 

)V^i—)Vm.{*5J—)V.3L9J—)V. t-7?S— 

0 IV. Tt? b°^-- hVJV. 3 - * h y7D tf;t— h 'J 

is7un^?>, ^dd^A, ^OD^yt' 
y^) , x/i^S ( i"*xf-/Ux— fvK f h7t Ko 
7 , ^^-/l/X^^fv-K. 7$Hg(N, N 

- A 7SK, N , N - ^-yUT-fe 9 5 H 

^) , N-^f;l,ea'JKy. 1, 
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[0039] **«B^)«IBtt^yflfitfls*. «<^» 

% h mmxhtui . fern? ^mmx-h ^xi>x^. m 
mmmmmmmm#T'h&i%^i. mumz 

-t&zh&x-z*. tfz. mumffimmttmwfox'h 

iz. MKWzmmmm&mimeyismMfAX'h zmmfo 

mizx ^x^wmwH^h^hm^zm-ttmmmm 

ZMf&-t&ZtlzJi-?xm&-t&Z.bi>X'%2>. 

[0040} *miizmmffi%wm&mttmc?>ttmm 
tLxa. (s^^ymmmAtLx. m&xsttoj* 

V N 'J ;*y a -Ay ,+ -Ry 4 

iy 1 Ry3 
(Y-a) (Y-b) 

[0043] wile- JRi* (Y-a) Q y 1 teSfSIJK 

¥tmz5tttZ6mm<7>%mm*i-*yzm!&.Lm> 
w^wzm-. Qy Hzsmm?. *.mm=F. mmm 

■i^v—ivm, f7/-;n. AVJs**rv—)v 

TV-)mx'$>&mw£L<. tt-vY-ivm. 
v-ivm.a\t4 ^yv-ivmx-hhwx omt l 

WBFiU\ QyH;:J:D7gfi!i$ft6 6Sgf{2. h°U>-' 

M> r ^'y«T* & L < . t U ^ ySTCfc & <7> 

[0044] B0tE-ffb£ (Y-b) 4». AyWiffiRJK 

[0045] (Y-a) , (Y-b) i3iV 

(Y-c) 4>cORy'~Ry6(i-eix-e'ii^ita^*^: 



>a*»WLfci§M draft) , Kflai7c*r<oi§fK^^y 

♦MMW^ff^ns. >f ^-y*^*^-g.m?tlM 

mtmcomiz, <z>mik*<n**vT-&mft9Mi£miz 
■frfrto&tmt lx, vmmtwtiEiL (*->io m 

■t&zti>wm-t&z.ti>x'Zh. znt><r>tpTi>. yt 

[0041 ] KIT. *#6^tSf!lffl?riB«r«ffif«tSI«fi^ 

( i ) 

095/1 8 4 5 W8-259543^- 

&fg. mm-f^, me sm. 9231(199 
7^) wiz^mztix^hWis-vj*^ -i srvu 

xiz. TieHRss: (Y-a) . (Y-b) a xx/ <y- 

[0042] 
[-ftl ] 




(Y-c) 



4. iS«#T*oTfc#tt#-C*oTfe. *fcab«T& 
H-rV/P*. fh7fy)H, 2-^ isl^i/lV 

* l < 2 ~ 2 4 . mmvtx'h ~> x i>#mt 

til±gmW.=m.2^18<D7'>Uir-il>&X'*>>). 
tl< {i^^JK^ 2-6 ct)t;i^;i^t-& S . * fz . 
HRst (Y-b) ^Ry 1 ~Ry 4 Od*>2o^JLh^2 
nfciMS LT A y 1 &*tf^f 5fStJgR*»fiK UT fc J: 
<. —^5^ (Y-c ) 4>cORy'~Ry 6 <7)d^2ol^Lh 

[0046] ffta—^ (Y-a) . (Y-b)t$XT/ 
(Y-c) 4'OQy 1 fcJ;tXRy 1 ~Ry 6 {iam*5rW 

LTv^Tt> <t< . »* L^m&mnmt LTti. Any 

yJS^ (F.CKBr. If), ^771, T/P3^r 
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S/K (^^yx;i/*- jv^^m. hives' >v 
. r^;us (y^-;u*. x^-;t^ rnt* 

( 7 x b )va turn > . wmm ( e u ^ 

( b'n;«. 1 -7o^-;Pif) mmft>tLZ . 

[0'047]UEHRS(Y-a) > (Y-b)*fcli 



(Y-c) {^Dl^ft&ttltrf^i. Qy^fettRy' 

~R y 6 £ft LX &afo*j&m LX «* \,\ 

[0048] ztit>comm&u. mkxmm lx i> , 2 

Ji s s\wy>imrf#> (C1-. Br-f) , NS 
C\ BF ( \ P.F 6 -, C10,\ (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 S0 2 ) 2 N-; CF 3 S0 3 \ CF 3 
COO\ Ph 4 B\ (CF 3 S0 2 ) 3 C-f*WSU> 
0IJh LT#(f 4>*U (CF 3 S0 2 ) 2 N-i^{4BF 4 -T- 
Dlfil^. Li I*t'mc?)3*7m& 

zmu-t&ztitX'Zz. 

[0049] *muzw& L<m^t>ti&mffl&<?>M:ft 
A,t>mmzti&i>cox'i3.^\ 

[0050] 

[-fb2] 



(a 1 ) )02-353432 (P2002-353432A) 



(Yl) 



(Y2) 



(V3) 



(Y4> 



(Y5) 



0B> 



I 

C8K 17 (n> 



] 

C*H 9 (n> 



CJ CH> 

ChfeCN 



a 



I 

C 4 H„(n) 

COOC2H5 

sJ - 

N+ X 
C«H 9 (n) 



Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF3) 2 
Yt-4 X=PF 6 

Y2-1 X^J 
Y2-2 X=BF 4 
Y2-3 X-N(S0 2 CF 3 ) 2 
Y2 4 X=CF 3 COO 
Y2-5 X=SCN 
Y2t3 X=CF 3 S0 3 

Y3-1 X=! 

Y>2 X=BF 4 

Y3~3 X=N{S0 2 CF 3 } 2 



Y4-1 X=> 

Y4-2 X=BF< 

Y4-3 X=N(S02CF 3 )2 



Y5-1 X=i 

Y5-2 X=BF 4 

Y5-3 X=N(S0 2 CF 3 )a 

Y6-1 X-l 

Y6-2 X=BF 4 

YB-3 X^NCSO^CF^ 

Y6-4 X=Br 

Y6-5 X=CF 3 COO 

YB-6 X-^SCN 

Y6-7 X=CF 3 SO^ 



[00 5 1] 



[>fb3j 



(&2))02- 
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<Y7) 



0f8) 



<t)Bu-CHf ' ^ ^CHjChfeO^CKfeCHs 



(Y9) 



(Y10) 



(vn> 



N > 



(CHjCHaO^CHaCH^ 
/ 
N 

X" 



(GHbCHzO^CH^ 
/ 
N 

^CHzQCH^HaOChb v - 
N + 

\ 

/ 
N 



Cm 
> 



YM x^ 
Y7~2 X=BF 4 
Y7-3 X=N(50 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

YB-1 X=I 
YB-2 X=BF 4 
YB-3 X*=.M(S0 2 CF 3 ) 2 
Y3-4 X=PF G 
YB-5 X-CF3COO 
YB-6 X=SCN 
YB-7 X^CFsSQs 



Y9-1 X=l 

X«=BF 4 
Y9-3 X=N(30 2 CF a > 2 
Y9-4 X-<?F 3 C0O 
Y9-5 X^SCN 

X^CFgSQa 

ynm x«i 

Y10-2 X=BF 4 

Y10-3 X=N(SO,CF3) 2 



Y11-1 X=I 

Y11-2 X=BF 4 

Y11-3 X^N(30 2 CF 3 ) ? 



[00 52} 
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™ x- X 

(n)C 4 H 9 '" N, ^ N ^(CH 2 ) s ^ 



+ /=\ 



Y12J-1 X-l 
YR-2 X=BF 4 
•C 4 H 9 (n) Y1? ^3 XsNtSOjCFgfe 



(Y1 3) 



Y13-1 X-l 

Y13-2 X=BF* 

Y13^3 X-NCSOjCF^ 



<Y14> 



j-^ N ^C 9 H 13 {n) X- 



Y14-1 X=J 

Y14-2 X=BF 4 

Y14 3 X^NtSO^CFa^ 



(Y15> 



.N-{CHj)6- 



V/- 



Y15-1 X=l 

Y15-2 X=*BF< 

Y15-3 X=N(S0 2 CF3)2 



(Y16) 



Y15-1 X=l 
Y1B-2 X=BF 4 



[0053] 



Y16 3 X=N(S0 2 CF 3 ) 2 
[ft 5] 
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^ CH.CH3 

(Y1B) CHzCHa 

W a C-N— (GHsCHjOhC^ X" 



Y17-1 X=f 
Y17-2 X=BF 4 
Y17-3 X=*KS0 2 CF3)2 
Y17-4 X=PF 6 

Y1B-? X*l 

Y1B-2 X=3F 4 

Y18-3 X=N(S0 3 CF 3 ) 2 



CH3 



<Y20) 



CH2CH3 



Q 



H3C C 4 He<n) 



Y19-1 X=l 
Y19-2 X=BF 4 
Y1&-3 X=N(S0 2 CF3)2 
Y1B-4 X-=CF a COO 
Y19-5 X^SCN 
Y19-6 X^CFaSCb 

Y20-1 X=i 

X=BF 4 
Y20-3 X^N(S0 2 CF 3 }2 



Y21-1 X-l 

Y21 2 X-BF 4 

Y21-3 X=N(S0 2 CF 3 >2 



(Y22) 



[00 54] 



Q 



Y22-1 X=l 

V22-2 X=BF 4 

Y22-3 X=N(S0 4 Cr 3 )2 



Ut6} 
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(Y23) 



(Y24) 



C 4 HB(n> 
C^H^n) 



o + cr 



Y23-1 X=l 
x - Y23-2 X=BF 4 

Y23-3 X=N(S0 2 Cr 3 ), 



V24 1 X=l 

X=BF< 
Y24-3 X=M{S0 2 CFa) 2 



(Y25) 



{CH 2 CH 2 0>2CH2CH3 



0 



(CHtChtOhOCHaCHa 



(Y26) 



Me 



Et 



Ma. 



+ 

Me Me 



Me 



Y25-1 X=l 

Y25-2 X =Br 4 

Y25-3 X=N(S0 2 CF3) 2 



Y26-1 x=r 

Y2^2 X=N(5Q2CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



(Y27> 



jCi 



\==/ 



Y27-1 x~r 

Y27-2 X=N(S0 2 Ci : 3> 2 
Y27-3 X«BF< 
Y27-4 X=CF 3 COO 
Y27-5 X=SCN 
Y27-6 X=CF 3 S0 3 



[0055} 



(V28) 



CHa' 



(CH^KzOhCHa 



x=i 

Y2S-2 X=BF 4 

Y23-3 X-N(S0 2 CF3)2 



(V29> 



CH 3 ^(CHaChfeOhCH, 

[0056] mmm&w&mizi^ mmzm^w 
jaJt-cjbi^sWff* u>. 4fc, mm-h. 5 0«»% 

JJUb^ 3 ?*BT* l>-fc Wftt L<. 70 X^XtX'h 

«IBj£1fe£fr LT 0 . 1-20 M&%Th h cotflif 
[00 5 7] (2)WS 



Y23-1 X-l 
Y2&-2 X=BF< 
Y29-3 X=N(S0 2 CF3) 2 

(3^t^i:LT<iL i I,NaI.KKCsI,C 

yy -?A3-^ h'&^&Tv^-^Aft^^s^ 

TteL iBr, NaB r % K B r s CsBr, CaBr 
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yfciftfrtfeittWk sKUfK-fki-Mi^A, 7;Mf;y^ 
— ^-ta^>vs/x;P7 4 YtcZ0>4**?te&k. b* 
nfyfeS, bh'o^yy-^yy&ifSrfflv^Ciii^ 

yM F\ -f i//'J>)A3-^ b'&i:4i&Ti^EX:>7 

imtL\,\ iMLtiwrnmirnkx-mmLxmrnLx 

i>X^. 

[0058] mzmmmzx u ~?-w$n. *4 ivywt 
x o ?Mt ( wmc > $ itxmm-t h z 

Polymer Electrolyte Revi 
ews - 1*5^1/2 " (J. R. MacCal lumt 
C. A. Vincents ELSEVIER 
APPLIED SCIENCE) £MBttZtlfci£&to 

zmm-t h z. 1 h-hK mz# v r ? v u- h i> 
/k ^J7 -yitt'- u -T L < ttJtta i fc a*r 

Chem Soc. Japan, Ind. Chem. Sec, 46,779(1943). 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Commun., 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(1996), Chem. Lett., 19%, 885, J. C 
hm. Soc, Chem. Commun., 1997,545£:feS4$ivC V>S 

[0059] ( 4 ) lEflffeSMft** 

xmmz&^x. mmm&mmemmtix. ^ts* 

( a ) ^FflKETlJttiMWH 

N' -y7X"^-N, N' -\zX (4 h^f>-7x 
-») - ( 1 , 1 ' -b'7z-;H -4,4' -y'TS 
> (J.Hagen et al. .Synthetic Metal 89(1997)215-22 
0) ,2,2', 7, 7' -r-hy^X (N, N-;y'- 
p-^^y^i-^TSy) 9, 9' -^tDt'7;l/ 
^•l^y (Nature. Vol. 395, 8 Oct. 1998, P583-585& XX/ 
WO97/106 17) , 1, 1 -b'X {4- (i^'-p 
-rU/UTSy*) >-y* U^^yV) 3^y?# 

H035 9-1 94 3 9 3-^18) . 4 . 4 . - b'X 
[ (N-l-f7f-;P) -N-7x-;l/7S7]h'7i 
^trraRS *t 4 2 filiLiicT) 3 giT 5 y 2 fll^Uh 

^¥5-2 34 6 8 1^fg) , h'j7i-/Kyt'y 



>(*IS^rF^4, 9 2 3. 7 7 4?, W4-3 0 
8 6 88^|g) , N , N' -y'7I-^-N, N' - 
b'X (3-^f^7x^) - ( 1 , 1' -t'7x- 

ju) -4,4' -i/T$i>m<7)3TmmiST$> (*mw 

frSI4, 7 64, 6 2 5-f-) s a , a , a ' , a ' — r 
h7>fJl/-«, a' -b'X (4-y ; -p-h'J;UT5 
/7x^) -p-^i/l/> (^18^3-269084 
-f&tt) . p-7i^P>5y'T5 
LX±\m\,Zlffi®& M)7x -;UT 5 ( #i§ 

^-12927 l-f-^fg) „ \fu=.;umt,z^mm^r 

5 y^WMRfflMBiLjt^^iBl («fB» 3 F4 - 1 7 5 3 9 
5#&«) . xf y ylt 3M 17 $ f ^ 

aastfc^fsai^TS y (whfm - 2 e a 1 8 9^ 

- 2 9 0 8 5 1 #&$8 ) , ^yy>7xX;Ht^5 
HBT4 - 3 6 4 1 5 3#&fg) „ 7;^l^y^T'3^T 
SySriSBLfefc^ (^ :s F5-2 54 7 3^#) . 
h 'J 7; yft^ft 5 - 2 3 9 4 5 5^«) . 

bX i?t U y-'^T 57f7x-;K ^ IB¥ 5-3206 
34^18) , N, N, N-h'J7xX/l/7$yiifr 
(tlff6-19 7 2^f8) . Vs.J^^Jymm: 
#f 4yf#]^y'T5> (#if7-138562^) . 
y7 5 y 7X-;t,7ify h U ( W7 - 

2 5 24 7 4%HB) ^t*$h.S^Si7$ >H2:» 

[0060] i*:. ^raBEJWNItmfc LTtt. a-* 
^f-^jf^iyfeilXa, ca-y'^y-yy-«-jr^ 
W^7xy (Adv. Mater. 199f7,9,N0.7,p557) . ^ 
^Hfy/H'fyf*7xy (Angew. Chem. Int. E 
d. Engl. 1995, 34, No. 3, P303-307 ) . 2, 8-^^f 
y;l^7yX7 [2, 3-b : 6, 7-b' ] yft7i 
> (JACS.Voll20, N0.4.1998.P664-672) ^cO^U^'f- 
^7x^1:^1. ^'J fn-/l/ (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) . Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3,4 (N 
ALWA^ WILEYffifiS) t!B®$*tT V^d?U T^\sV 

mm fa. (p-7x-i/yt'xi/» fcilX^l^ 

[ 0 0 6 1 ] jEft (^-yy) I^M^tJiNature, Vol.3 
95. 8 Oct. l<m,p581-5&5l l ZimZilX^&J;o< l ZV- 
>l>Y\o'<)l>*ayYu—iVthtzMz, hUX (4- 
7ot7x^) TS-^A^t^an?^*- 

JftfOfflil) £ff3fc«>fc:Li [(CF 3 S0 2 ) 2 N]<7) 



( CI 7) ) 0 2-3 5 34 3 2 (P2002-35343 2A) 



[oo62> ( b > nmmmmtm 

p mmmtizwtmftw-ty h^-v ^a. 2 e viiLh 

7~>^v;U<7)M£ L^9mim%iT<2>1)K ~mz 
4. 5eVULL5. 5eVlZTX'h&Zb&m£ L<. 
££>C:4. 7eV£LL5. 3 e V£XTX*fo hZ-k Ifil&t. 

lw *miizw£L<&mzn&pwmmit-£m*m 
mz-mcvrnz^tsit-swi^mftxh o . -w^^-i- 

tsfc^Wmfot LTIiCu I . CuSCN, Cu I n 
Se 2 , Cu (In, Ga> Se 2 . CuGaSe 2 . C 
u 2 C\ CuS. CuGaS 2 , CuInS 2 , CuAl 
Se&Z&mfbith. r«4>fi,Cu Ifcil/Cu 
sCNifiK, Cu «H£*tMfc 

LTfcL GaP, NiO. CoO, FeO, Bi 2 0 3 . 
Mo0 2 , Cr 2 0 3 ^fi«utm&. * 

^U^-n^WJKJil . Oxio-'-l. OxiO 4 
cm'/V- secT-fcl £ L< J4 1 . OX 

10" 3 ~1. 0xi0 3 cmW- sectfcl.. £ 

*^<7)U^Sft®c7)*?t U*3W**tt 1.0X1 
0- 8 — 1. OxlO'S/cmfibl §felC0*L< 
14 1. OxlO- 6 ~10S/cmT'^. 
[00631 *9HB0»BR7l*. *»W<o«fiBtt^y» 

[0064] ^BMco^tm^m L^mtmmt tx 
a, mm®kLxm®mmmwm. %^^vu- 

<Dmta^m.(o^~ ?v>r. tkmrnmn^-t y^y 
x-hh. 

[0065] 



£ k tfX'f* &.m^X. *fKB<OS5HJ4i3lTK^-ft«c 

1 - ¥H«a7LBe?iJ^^o^-y^TLtt^it^O#® 
'JVB5 6«1%. Sffl8l4OTt%. xfl/^ija- 

Sg6 0*CT#fflffi£jEE£: LT 0 . 5 A<7>5£«;S![£4 

[006 6] »&iufc«SffiTH' AIIJO. 3m 
o l/L<OWfflt*»fflfc:8raiL. iSJgl 5°CT'2 5W> 

aSrffr>fc. iZLkcoJ: o [z LT . TA^^ASKOf* 
Bt/P^^7 3 0nmO^bT;U$-'7^cr>^^^ 

mvfckz?>. &mmmizi±. ^□g*q20nm 

OR^OHgp^*^ 4"MSI0i2 0 0 n m^^raPraT-ffl 

Brnzttmrnftmowm ma&tfiE^ftmvm&z 
&#>&wm) x\ -&jcmzmmzi>^xffi?i}Lx^ 
zzkimmx'Zfz. zc7Mmizi5vz>mrimiZ3 3% 
X'h^tz. £tz. mmmffim<7>MiznLxmm.%im 

a ( n&<7>w:±mm) izjz -?x . *btl<^p±^p@*>'3 o 

nm-6 5 0 nm<?>®fflT'S^rST/P5— ^J^SMZft 
m Ltz . 6 0 0 n m 2 TI±JtSWP@<Oi^^»LOiE 
^ij^^tut^. 6 0 Onm$:Si.l>lfflilDST'{4. SI 

[0067] 2. HBfLO^c?)iiSi:«©a«c7)#M 
J^&MkM^mMWk S: . 1 «M%c7)K AuCl, 

mmzimL. miriu^-^ms.t:^kLx . s 

^50 °CT'^ 1 m A/ c m^O- £tilffKm»f 

Jt. «WIB*JCi&ii:lcJ:»). A<o*fas**«l»U 
^i^OJi^'ifflTLOfficgB*^ 2 0 0 nmt« 
^L. MJl(Dmmm%mZlZ5 0 0 nmkft^tl. 

m-7 0 0 nm«KlTti^iSJ#SL^. BUM 
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[006 8} Lagmuir-Blodgett 

tizzy ^ Tfrs-^^mmzmMLT&mLTtfjm 

o h m/c m*OiHbXXi§Bjps(ti)S£ 1 M m ) T 
^^^•Sltgl Oumcr>>hmm (b'^-fe/P) 100 

m mnwrnm?- Kmim hxm&LZtiz t?? 

h^l 0uTncr>Wtmz£-oXffif&2tl&Tl"1^?-> 

z . 0 7/77 -i—izx-oT tf7xmm$miz&i-?tz^ 

(ie*-^ i x i cm) zmnLtz. 
<nn?-yimmm*^7vvw£$fmzm'g.L. *« 

WzmmizmmLXfrW^K K>kimX'3\*±l?. m 

>-m®s«$:. mm^T'eoo-c. 3o#j«yiL 

-ymmuzmmitztitz. 
[ o o 6 9 ] 3 . rnn,*^*mfamf&?<7)3m 

^/Ji>yfrmX'^f&Lfz :! ¥-2m.&rfl 5nm«7W-t' 

iTi o 2 co^*^fi^. mmo. 2mm%xffi* 

$:f7Dyx^-t- (O. 3mm) SrftX/CftfflS 
•fr. £<*)ISfc>2S|gKc. JJEOTi0 2 #gfeiBte»»)fcUfc 

w«ffir B i(c 5 v<7)«je£ 3 4jwi»d t . nmkmiz x -> 
=f-wsm ( s em > T«»ujtis«. t i o,aa?*t 

BStlfc. «a*C. £flrtt£S£«SWF"C. 4 5 0°CT' 

i o 2 'm-^mimm l t ZTumim t & 
-ytzm^tfs EMx-mmztitz. 

[0070) 4. ig^fe«<?>©# 
*ifcftfflt~7 5 0 nmSt'CSIR^^*>. «fe~»feiS« 

izmtRv-rzu-tzmmeLmbLx. oti^-tru 

(fe*R-l ) $mLtlT*h-hVfr: 
t-7*;-)V : 3i?J-)V (2:1:1) (T>^\Wk 
CM3xlO- 4 mo l/Lfc»»Lfc. -I<7>€l«?£?K 
CSSniS'Ji: l/C » p-C 9 H 19 -C 6 H 4 -o- (CH 2 C 
H 2 -0) 3 - (CH 2 ) A -S0 3 N3iCDffim<?)imx>l- 
*>Wmmfo*0. 0 2 5mo \/L<Dmmk%&£o 

iz®m Lx&mwMmomwLzmm Ltz . 3-efe 



mizi>^mm&mtemmmfctft%t>tifz . 

[007 1] 

[•fk8] 




COOH 



[007 2] s. jtwenfflri'-f-k >-^- <>m-5> 
o c m 2 ) izftLx , ftmco&&mm*f7 xms.tr. f& 

JGE*1£<7);i-> »J xf 1/ y 7 >f )VAMcr>? l^-Alx^-t 
- (JJS2 5^m) ZWALXmte&iilt. X^-^- 
ffit* l 2 orara#*LM*f££ffif L*:. $ ^>{c-fe;P 

smcoa-^- mzh bfri^mzmsmmmeyffl 

JIZMLX. nmWik UY7-2/Y8- 1/3>7S 
= 15:35:1 (MJt) <D«j£a»£>l£&Mi&?§IMg 

zmm<mKfrbmimtm$:mmLxwM3e>gffiiz 
L&z\±ittz. mmmoSLMk. n&r-c*ji>*&mA 

izimzitrz. m.mizimm^miit:msj^^ xx-m 
[0073 j lit, ami,t:%M3a!mm®BM 

[0074] 6 . ^ -y-fe >-^-^mer t ai^^a!i^ 

«^JKt LX&1 0«li/cm2 ) . 

*^e^®co#ta^fc^L^o TtMt 1 5 OWCO 
LTA*t^^8 0 mW/c m^coafe^^MSt 
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OOwmM l«(Pg* 5 120nm) Offch 
LTifr3 0 0 01K;ffi3U «£->T«-t^-fe^-C«*f 



6M*gft«Bfii4. 3 0 0 0<l?)m<03£*crjC?g£-&ft 
14. JH?LPg# 1 2 0 n m<WWIi3X 1 0 9 H/c m 2 



[0075) «l?L^Pg3& c »5r*#?Lttr;l'S^a6KS' 

[0076] 
[*tl] 









(nm) 


(nm) 


<nA/pbcel> 


(nm) ! 




No. 


HIS 






1 


— 


— 


a 


120 


500 


0 






2 


no 2 




a 


ISO 


50O 


0. 1 


380 




3 


no 2 




a 


mo 


50O 


0. 5 


510 




4 


no 2 


?! 




30 


500 


0. 1 


510 




5 


no 2 


* 




60 


500 


0. 3 


5 iO 




6 


Ti0 2 




& 


300 


500 


0. 6 


51 0 




7 


no 2 


*f 




450 


500 


O. 6 


5iO 




8 


Ti0 2 






550 


500 


0. 4 


510 




9 


Ti0 2 






650 


500 


O. 3 


510 




10 


Tt0 2 




A 


120 


80 


O. 2 


, 510 




11 


T»0 2 




a 


120 


150 


0. 3 


510 




1 2 


TiO a 




a 


120 


250 


0. 4 


510 





[0077] lZ?tfirfrb0>%Xg£JGW*\*?tli>^ 

mmmtmt lxh^^k &mm&T i o 2 
Lxftw$mmm*$f^ (^y^y^^fo > 

[0078] #£JfcWettT i 0 2 «tf fcov vtittSBte 
^OfHWOHfc^Lfc* 1 . flfeO^f^ (ZnO. Sn 

y?nisT-y&&m. *T=nsT—y?k&mtcZ. ©JR 

*^fS«4 0 0 n m— 8 0 0 nmiCjWt*fir&#<0 

m%&m. n&mm&. mummm. n&mM 

3 mmizhtz ->XW£%> #3fe!&££ *>oiM!Sfe#R£ 



[0079] 

& fc *> iz . tofiSlWJJS^aiflc^B* 
^fifcffl ^ £ i i: T'C C Dfcffcb *Sa?JKT W -fe 

[an ^^t? txmajBmNK'f * - ^ 

3 ^#cssfi^ a 1 1 < te^mmmmm? m 
5 mmn 
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(51)Int.C1.7 mmi^r FI (#=#> 

// C 2 5 D 11/04 HOI L 29/28 

F?-A(##) 4M118 AA01 AB01 BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EA01 GC20 HA25 
5F049 MA01 MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SS10 
5F051 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032 AA06 AS16 CC11 CC16 EE08 

EE16 EE18 HH04 



